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Abstract 
INTRODUCTION: Post-dural puncture headache (PDPH) is a common complication following neuraxial 
anaesthesia that increases the duration of hospital stay. 
AIM: This study aims to evaluate the effectiveness of injection of the dexamethasone-lidocaine mixture in 
suboccipital muscles treatment of PDPH after cesarean section. 
PATIENT AND METHODS: A group of 90 females with PDPH following cesarean section under spinal 
anaesthesia were randomly allocated into two equal groups: study group (Group S) and control group (group C). 
All patients received bilateral intramuscular (in the suboccipital muscle) (Group S) (n = 45) patients received 
lidocaine 40 mg (2 mL of 2% solution) and dexamethasone 8mg in a total volume of 4 mL; whilst, patients in the 
control group (group C) (n = 45) received 4 mL normal saline. The primary outcome is the Visual Analogue Score 
for a headache at 24 hours after injection.  
RESULTS: Demographic data and the baseline, headache score, neck muscle spasm, and nausea were 
comparable in both groups. Group S showed lower headache score compared to group C at all the post-injection 
time points. All patients in group S showed resolution of nausea after the intervention; while none of the control 
group showed any improvement. All patients of group C needed rescue analgesia; while only 6 (13.3%) patients 
in group S asked for an analgesic. Time to the first analgesic request was longer in group S compared to group C 
(10.17 ± 7.96 hours versus 1.00 ± 0.00 hours, P < 0.001). 
CONCLUSION: Ultrasound-guided injection of the dexamethasone-lidocaine mixture in suboccipital muscles is 
effective management of PDPH after CS. 
 
 
 
 
 
 
 
 
Introduction 
 
Post-dural puncture headache (PDPH) is a 
common complication following neuraxial anaesthesia 
that increases the duration of hospital stay [1], [2], and 
is considered a significant cause of increased 
anaesthetic workload
 
and often interferes with 
maternal-infant interaction [3].
  
The incidence of PDPH after cesarean 
delivery has been reported to be high up to 38% [4]. 
Conservative therapy, pharmacotherapy and 
interventional procedures have been used in the 
management of PDPH. Conservative measures such 
as hydration and bed rest [5] Pharmacotherapy such 
as gabapentin [6], hydrocortisone [7], cosyntropin 
(ACTH) [8], sumatriptan [9] and caffeine
 
[10].  
An epidural blood patch is an effective 
intervention for management of PDPH; however, it is 
relatively invasive [11]. Till now, a standard, evidence-
based protocol for management PDPH is still lacking. 
The exact cause of PDPH is not clearly 
understood, however, CSF leakage through dural 
puncture appears to be the most accepted 
explanation of PDPH [12]
.
 
PDPH is commonly associated with neck 
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stiffness and muscle spasm. Presence of myodural 
bands a connective tissue band between the spinal 
dura mater and suboccipital muscles) in the back of 
neck might play a role in PDPH [13]. 
Local anaesthetic injection in neck muscles 
has been reported to relieve some types of chronic 
headache [14], [15], [16], [17], [18], but to our 
knowledge, no one has tried to use this technique in 
the treatment of PDPH. 
Intramuscular (neck muscles) injection of local 
anaesthetic- steroid combination may improve both 
neck muscles spasm and subsequently PDPH. 
This study aims to evaluate the effectiveness 
of injection of the dexamethasone-lidocaine mixture in 
suboccipital muscles treatment of PDPH after 
cesarean section. 
 
 
Patient and Methods 
 
A prospective double-blinded randomised 
controlled trial was conducted from January to June 
2018 at Cairo University hospital after approval of the 
Research Ethics Committee. Written informed consent 
was obtained from all participants before enrollment. 
Randomisation was achieved using a computer-
generated sequence of numbers. Opaque sealed 
envelopes were used for concealment. 
The study 90 female, ASA I&II patients, aged 
between 18 and 40 years, with PDPH following 
cesarean section under spinal anaesthesia. Patients 
with pre-spinal chronic headache or migraine, 
hypertensive patients, patients who cannot comply 
with Visual Analogue Score (VAS) were excluded 
from the study. 
Patients were randomly allocated into two 
equal groups: study group (Group S) and control 
group (group C). All patients received bilateral 
intramuscular (in the suboccipital muscle) injection of 
either local anaesthetic-steroid mixture or saline 
(according to the group allocation).  
 (Group S) (n = 45) patients received lidocaine 
40 mg (2 mL of 2% solution) and dexamethasone 8 
mg in a total volume of 4 mL; whilst, patients in the 
control group (group C) (n = 45) received 4 mL normal 
saline.  
 
Details of the technique 
The drug was prepared by a research 
assistant, and the syringe was delivered to another 
anesthesiologist who was blinded to the study group. 
Suboccipital muscle injection was performed blindly 
while the patient is sitting on chair and neck maximally 
flexed on the edge of a bed. Patient follow-up was 
performed by a research assistant who was also 
blinded to the study group Mention what are the other 
routes of management.  
 
Outcomes 
Primary outcome 
Visual Analogue Score (VAS) for headache: 
VAS assessed at 24 hours after injection.  
Secondary outcomes: 
1. Visual Analogue Score (VAS) for 
headache: VAS was assessed at the baseline before 
injection, 1 hour, 6 hours, and 12 hours, after injection 
during rest.  
2. The need for rescue analgesia (the 
frequency of patients who requested additional 
analgesic). In patients with VAS more than 3, rescue 
analgesic in the form of ketorolac 30 mg was taken 
intramuscular up to 120 mg max per day.  
3. Time to 1
st
 rescue analgesia. 
4. Nausea pre and post injection  
 
Sample size calculation 
In a pilot study on 8 patients, we reported a 
postoperative headache score of 4.2 ± 1.3 after 
cesarean delivery. Using MedCalc Software version 
14.10.2 (MedCalc Sofware bvba, Ostend, Belgium), 
we calculated a conservative sample size that could 
detect 20% difference in headache score (i.e. 0.84) 
between the two study groups. A minimum number of 
78 patients (39 patients per group) was calculated to 
have a study power of 80% and an alpha error of 
0.05. The number was increased to 90 patients (45 
patients per group) to compensate for possible drop-
outs. 
 
Statistical analysis 
Data were presented in terms of mean ± 
standard deviation (± SD), median and range, or 
frequencies (number of cases) and percentages when 
appropriate. Comparison of numerical variables 
between the study groups was made using Student t-
test for independent samples or Mann Whitney test as 
appropriate. For comparing categorical data, Chi-
square (
2
) test was performed. The exact test was 
used instead when the expected frequency is less 
than 5. p values less than 0.05 was considered 
statistically significant. Repeated measures were 
compared using two-way Analysis of Variance 
(ANOVA) test with Post Hoc Bonferroni test. All 
statistical calculations were done using computer 
program SPSS (Statistical Package for the Social 
Science; SPSS Inc., Chicago, IL, USA) release 15 for 
Microsoft Windows (2006). 
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Results 
 
One hundred and four patients with PDPH 
were assessed for legibility. Ten patients were 
excluded as they did not meet inclusion criteria; four 
patients refused to sign the consent, and 90 patients 
received the intervention, and all of them completed 
the study and were available for final analysis 
(Figure1). 
 
Figure 1: Consort flow diagram 
 
Demographic data were comparable in both 
groups (Table 1).  
Table 1: Demographic data 
 Group c (n = 45) Group s (n = 45) P value 
Age (years) 27.82 ± 3.58 25.87 ± 5.20  
BMI (kg/m
2
) 29 ± 3 29 ± 4 0.8 
Data expressed as mean ± SD; *Denotes significance between both groups. 
 
At the baseline, both groups were comparable 
about headache score, neck muscle spasm, and 
nausea (Table 2, and 3).  
 Group S showed lower headache score 
compared to group C at all the post-injection time 
points (Table 2).  
Table 2: Headache score 
 Group c (n = 45) Group s (n = 45) P value 
Baseline 6.40 ± 1.42 6.51 ± 1.82 0.75 
Post intervention 1st hour 5.82 ± 1.11 1.69 ± 0.49 0.00* 
Post intervention 6th hour 2.20 ± 1.06 1.69 ± 1.10 0.03* 
Post intervention 12th hour. 2.87 ± 1.69 1.67 ± 1.24 0.00* 
Post intervention 24th hour 3.22 ± 2.14 1.69 ± 1.10 0.00* 
Data expressed as mean ± (SD); *Denotes significance between both groups. 
 
All patients in group S showed resolution of 
nausea after the intervention; while none of the control 
group showed any improvement. All patients of group 
C needed rescue analgesia; while, only 6 (13.3%) 
patients in group S asked for analgesic (Table 3).  
Table 3: Neck spasm, Nausea, The need for rescue analgesia 
 Group c (n = 45) Group s (n = 45) P value 
Neck spasm 36/45 (80%) 36/45 (80%) 1.00 
Nausea  
Before intervention 
After intervention 
 
12/45 (26.7%) 
12/45 (26.7%) 
 
12/45 (26.7%) 
0/45 (0%) 
 
1.00 
0.00* 
The need of rescue analgesia 45/45 (100%) 6/45 (13.3%) 0.00* 
Data expressed as count and per cent; *Denotes significance between both groups. 
 
Time to the first analgesic request was longer 
in group S compared to group C (10.17 ± 7.96 hours 
versus 1.00 ± 0.00 hours, P < 0.001) (Table 4). 
Table 4: Time to first rescue analgesia 
 Group c (n = 45) Group s (n = 45) P value 
Time to first rescue analgesia 
(hours) 
1.00 ± 0.00 10.17 ± 7.96 0.00* 
Data expressed as mean ± (SD); *Denotes significance between both groups. 
 
 
 
Discussion 
 
We reported that suboccipital (neck) muscles 
injection successfully improved PDPH after cesarean 
delivery. To our knowledge, this is the first study to 
evaluate the efficacy of this intervention in PDPH. 
PDPH is characteristically distributed over the 
frontal and the occipital region radiating to the neck 
and shoulders. The headache may be associated with 
other symptoms such as nausea, vomiting, hearing 
loss
,
 Neck stiffness and muscle spasm are one of the 
most important characteristics of PDPH following 
spinal anaesthesia [12]. 
Although it remains speculative, traction on 
connective tissue link (myodural band) between the 
spinal dura mater and suboccipital muscles in the 
back of the neck may aggravate or even cause the 
headache [13]
.
 
Neck muscles injection with local anaesthetic 
has been used effectively for the treatment of various 
types of chronic headaches [14], [15], [16], [17], [18]; 
thus, we hypothesised that it could be effective in the 
management of PDPH. 
The close characteristics of PDPH and 
cervicogenic headache could explain the similar 
response of both types of headache to neck muscle 
injection [17]. 
Myodural Bridge might have a role in 
headache production. This assumption was supported 
by the relief of chronic headache after surgical 
separation of the Myodural Bridge from suboccipital 
musculature [19]. Neck injection of local anaesthetic 
result in relaxation of suboccipital muscles; and thus, 
it could improve the tension on the dura by myodural 
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band. 
Our findings provide new insights in the 
management of PDPH. Our intervention is simple, 
cost-effective, and less invasive compared to the 
traditional methods for management of PDPH such as 
epidural blood patch. 
Other types of injections were used effectively 
for the treatment of PDPH such as greater occipital 
nerve block and sphenopalatine ganglion block [20], 
[21]. 
Future comparison between these blocks 
could be made and evaluation of suboccipital muscle 
injection using ultrasound might help select particular 
muscle for injection (rectus capitis posterior major, 
rectus capitis posterior minor and the capital inferior) 
where in all these muscles my-dural bands were 
identified. 
Our study had some limitations: 1) It is a 
single centre study. 2) We evaluated the intervention 
in special population post-cesarean delivery. Future 
studies are needed for confirming our findings in 
PDPH after other operations. 3) We used a single 
dose of the local anaesthetic-steroid mixture; thus, 
dose-finding studies are warranted. 
In conclusion, ultrasound-guided injection of 
the dexamethasone-lidocaine mixture in suboccipital 
muscles is effective management of PDPH after CS. 
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